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Australian-Swedish DMZn 
Delta-doped MOVPE Success 
In a recent issue of Journal of Crystal Growth some of the fruits of a successful joint Australian- 
Swedish MOVPE research project were reported. A paper entitled Zn delta.doped GaAs 
grown by MOVPE by G. Li and C. Jagadish at the Dept. of Electronic Materials Engineering, 
The Australian National University, Australia, and M. Linnarsson at the Dept. of Solid State 
Electronics, Royal Institution of Technology, Kista, Sweden, (154, (1995), 231.239) describes 
a systematic investigation of growth of Zn delta-doped GaAs using dimethylzinc (DMZn) 
as a doping precursor. 
Z n is a popular dopant for GaAs 
but has certain limitation, in 
particular achieving sufficient 
high concentrat ion.  This study 
sought o overcome the Zn evapora- 
tion problem encountered via a new 
delta-doping technique. Compared to 
the previous report (1), about one 
order of magnitude higher peak 
hole/Zn atom concentration was 
demonstrated at 650°C. This paper 
shows how the delta-doping para- 
meters such as DMZn partial pres- 
sure, delta-doping time, reactor 
pressure, carrier gas flow rate, and 
delta- doping temperature are sys- 
tematically changed in a procedure 
suggested by Li et aL in (2). 
This collaboration was initiated 
during a sabbatical visit of Prof. Bengt 
Svensson of the Royal Institute of 
Technology to ANU. Exchange of 
PhD students and research staff 
between two universities have re- 
suited in many successful projects 
and a number of publications. Cur- 
rently the partnership is looking into 
diffusion of Zn delta-doped (AI)GaAs 
structures, particularly with regard- 
ing to potential applications of Zn 
delta-doped layers to NIPI superlat- 
tices, delta-doped BRAQWETS mod- 
ulators and co-doping of Zn and C 
etc. Zn delta-doping in AIC_mAs has 
also been studied and a model has 
recently been developed to describe 
Zn incorporation. 
A further paper on this topic 
has been submitted to Mater. Sci. 
Eng. (B). 
Experimental 
A horizontal MOVPE reactor was 
used: a commercial system made by 
MR Semicon but significantly mod- 
ified in-house to cater for particular 
R&D needs. Source gases and pre- 
cursors were: TMG, arsine, 5000 ppm 
DMZn diluted in UHP hydrogen 
(supplied Solkatronic Chemicals 
Inc.) in UHP hydrogen carrier gas. 
Substrates were Gags wafers sup- 
plied by American Xtal Technology; 
those used were epi ready p + or SI 
< 100> GaAs 2 deg off towards 
(110). Basic reactor settings were: 
650°C, 17.5 sire, at 76 Torr. The delta- 
doped layers were grown in a 4-step 
sequence: 
• growth of 300 nm GaAs buffer layer 
• a 10  s pre-delta-doping purge step 
with 15 sccm arsine in which the 
reactor gas flow rate and pressure 
were changed rapidly from 17.5 to 
5 sire and 76 to 400 Torr respec- 
tively 
• introduction of DMZn to delta- 
dope the non-growing GaAs sur- 
face with 115 sccm arsine flowrate 
• reintroduction fTMGa for growth 
of 210 nm GaAs cap layer 
During the pre-delta-doping purge 
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